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Monoclonal antibody (mAb) CC4 9, a murine IgGl, reacts with the 
tumor-associated glycoprotein-72 expressed on a variety of carcinomas. In 
clinical trials, radiolabeled CC4 9 has shown excellent tumor localization 
to a variety of carcinomas. To minimize the immunogenicity of CC49 mAb in 
patients, a humanized CC4 9 (HuCC4 9) was generated by 

complementarity-determining region (CDR) grafting. The relative affinity of 
HuCC49 was 2 -3 -fold less than that of the murine mAb. With the aim of 
improving tumor targeting, attempts have been made to enhance the avidity 
of the HuCC49 mAb. Previous research has yielded a single gene-encoded 
immunoglobulin, SCIgcCC49deltaCHl, which is a dimer of a single chain 
consisting of CC49 single-chain Fv linked to the NH2 terminus of the human 
gammal Fc through the hinge region. This molecule is comparable to the 
mouse-human chimeric CC49 in terms of in vitro antigen binding properties, 
cytolytic activity, and rate of plasma clearance in athymic mice bearing 
human tumor xenografts. Recently, a single gene encoding a single-chain 
immunoglobulin consisting of a HuCC4 9 diabody attached to human gammal Fc 
via the hinge region was constructed. The diabody, a bivalent 
antigen-binding structure, is made up of variable heavy (Vj(H) ) /variable 
light (V(L)) domains and V(L)/V(H) domains. In each of the variable domain 
pairs, the V(H) and V(L) domains are linked through a short linker peptide. 
Meanwhile, the two pairs are linked via a 30-residue Gly-Ser linker peptide 
to yield two antigen-binding sites by lateral and noncovalent association 
of the V(L) of one pair with the V(H) of the other. Transf ectomas 
expressing the single -gene immunoglobulin secrete a homodimer of about Mr 
160,000 that reacts to tumor-associated glycoprotein-72. This tetravalent 
humanized antitumor immunoglobulin molecule may potentially be an 
efficacious therapeutic and diagnostic reagent against a wide range of 
human carcinomas. 

7/9/4 (Item 4 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2 003 The Dialog Corp. All rts. reserv. 

10340764 99339447 PMID: 10413102 

Novel tetravalent and bispecific IgG-like antibody molecules 
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Although bispecific IgG molecules have been successfully applied for 
antibody -mediated immunotherapy of tumours, applicability is hampered by 
the difficulties associated with their generation. In the present study, we 
have used a bispecific single-chain diabody (scDb) directed against 
carcinoembryonic antigen and Escherichia coli beta-galactosidase as a model 
to generate bispecific IgG-like antibody molecules. We show that the 
fusion of this single-chain diabody to the Fc (scDb- Fc ) or CH3 
(scDb-CH3) region of the human immunoglobulin gammal chain results in the 
expression of dimeric fusion proteins exhibiting four functional antigen 
binding sites with increased functional affinity. This strategy represents 
a new and convenient way to generate IgG-like multivalent and bispecific 
molecules that are efficiently secreted from mammalian cells. 
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We have produced novel bispecific antibodies by fusing the DNA encoding a 
single chain antibody (ScFv) after the C terminus (CH3-ScFv) or after the 
hinge (Hinge-ScFv) with an antibody of a different specificity. The 
fusion protein is expressed by gene transfection in the context of a murine 
variable region. Transf ectomas secrete a homogeneous population of the 
recombinant antibody with two different specificities, one at the N 
terminus (anti-dextran) and one at the C terminus (anti-dansyl) . The 
CH3-ScFv antibody , which maintains the constant region of human IgG3 , has 
some of the associated effector functions such as long half-life and Fc 
receptor binding. The Hinge -ScFv antibody which lacks the CH2 and CH3 
domains has no known effector functions. 
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Construction and characterization of a bispecific diabody for retargeting 
T cells to human carcinomas. 
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GUIDE, University Hospital, Department of Clinical Immunology, Groningen, 
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International journal of cancer. Journal international du cancer (UNITED 
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We describe the construction of a recombinant bispecific antibody 
fragment in the diabody format with specificity for both the 
well-established human pancarcinoma associated target antigen EGP2 

(epithelial glycoprotein 2, also known as the C017-1A antigen or KSA) and 
the CD3epsilon chain of human TCR/CD3 complex. The murine anti-EGP2 (MOC31) 
single chain variable fragment (scFv) and the humanized anti-CD3 (Uchtlv9) 
scFv were cast into a diabody format (designated Dia5v9) using a short 5 
amino acid Gly - Ser linker between immunoglobulin heavy- chain and 
light-chain variable domains. Purification of the poly-histidine tagged 
Dia5v9 was achieved from extracts of protease deficient Escherichia coli by 
IMAC chromatography. The Dia5v9 diabody showed strong binding to both EGP2 
and CD3 in transfected cells. The in vitro efficacy of Dia5v9 in mediating 
tumor cell lysis by interleukin-2 activated human T cells appeared to be 
similar to that of the hybrid -hybridoma- derived BsF(ab')2 Bisl 

(anti-EGP2/anti-CD3) in a standard 4-hr 51Cr-release assay. This small and 
partially humanized recombinant bispecific antibody fragment may be 
valuable for T-cell -based immunotherapeutical treatment protocols, 
retargeting activated peripheral blood T lymphocytes to lyse various human 
carcinomas in vivo. 
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A small bispecific antibody construct expressed as a functional 
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Construction of a bispecific single-chain antibody derivative is 
described that consists of two different single-chain Fv fragments joined 
through a Gly - Ser linker . One specificity of the two Fv fragments is 
directed against the CD 3 antigen of human T cells and the other is directed 
against the epithelial 17-1A antigen; the latter had been found in a 
clinical trial to be a suitable target for antibody therapy of minimal 
residual colorectal cancer. The construct could be expressed in CHO cells 
as a fully functional protein, while its periplasmic expression in 
Escherichia coli resulted in a nonfunctional protein only. The 
antigen-binding properties of the bispecific single-chain antibody are 
indistinguishable from those of the corresponding univalent single-chain Fv 
fragments. By redirecting human peripheral T lymphocytes against 
17-lA-positive tumor cells, the bispecific antibody proved to be highly 
cytotoxic at nanomolar concentrations as demonstrated by 51Cr release assay 
on various cell lines. The described bispecific construct has a molecular 
mass of 60 kDa and can be easily purified by its C-terminal histidine tail 
on a Ni-NTA chromatography column. As bispecific antibodies have already 
been shown to be effective in vivo in experimental tumor systems as well as 
in phase-one clinical trials, the small CD3/17-lA-bispecif ic antibody may 
be more efficacious than intact antibodies against minimal residual cancer 
cells . 
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*603612 

TUMOR NECROSIS FACTOR RECEPTOR SUPERFAMILY, MEMBER 10B; 
TNFRSF10B 

Alternative titles; symbols 

DEATH RECEPTOR 5; DR5 

TNF-RELATED APOPTOSIS-INDUCING LIGAND RECEPTOR 2; TRAILR2 

KILLER/DR5 

TRICK2 

Gene map locus 8p22-p21 



Links 



TEXT 

TRAIL, also called AP02L (603598), is a member of the tumor necrosis factor (TNF) 
family of cytokines and induces apoptosis in a wide variety of fells. Using ligand- 
based affinity purification and extracts of cell lines that undergo TRAIL-induced 
apoptosis, Walczak et al. (1997) identified a TRAIL receptor which they designated 
TRAILR2. Using a combination of PCR and library screening, the authors isolated 
cDNAs corresponding to the TRAILR2 coding region. The predicted 440-amino acid 
protein contains a putative signal peptide, 2 cysteine-rich pseudorepeats characteristic 
of TNF receptor (TNFR) family members, a transmembrane domain, and an 
intracellular death domain. The death domain of TRAILR2 shares 30% identity with 
that of TNFR1 ( 191190 ). Overall, the TRAIL receptors TRAILR2 and TRAILR1 (DR4; 
603 611) are 58% identical. As with TRAILR1, overexpression of TRAILR2 engaged a 
caspase-dependent apoptotic pathway. However, in contrast to TRAILR1, TRAILR2 
mediated apoptosis via the intracellular adaptor molecule FADD ( 602457 ). Northern 
blot analysis indicated that TRAILR2 was expressed as a 4.4-kb mRNA in all tissues 
tested, with the highest levels of expression in peripheral blood lymphocytes, spleen, 
and ovary. 

Independently, Screaton et al. (1997) and Wu et al. (1997) cloned cDNAs encoding 
TRAILR2, which they designated TRICK2 and KILLER/DR5 (death receptor-5), 
respectively. Screaton et al. (1997) determined that alternative pre-mRNA splicing 
generates 2 isoforms of TRICK2, which they referred to as TRICK2A and TRICK2B. 
The predicted 440-amino acid TRICK2B protein contains a 29-amino acid extension to 
the extracellular domain relative to TRICK2A. Wu et al. (1997) reported that 
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expression of the KILLER/DR5 gene was induced by DNA-damaging agents in a p53 
( 1911 70 ) -dependent manner. KILLER/DR5 was also induced by wildtype p53 
overexpression in the absence of DNA damage, and overexpression of KILLER/DR5 
led to apoptotic death of cancer cells. ^ 

MacFarlane et al. (1997) , Pan et al. (1997) , Sheridan et ah (1997) and Schneider et al. 
(1997) isolated cDNAs encoding TRAILR2, also called DR5, and a decoy TRAIL 
receptor, TRAILR3 ( 603613 ). These authors concluded that there is complex 
regulation of TRAIL-mediated signals. 

Formation of a complex between AP02L and its signaling receptors, DR4 and DR5, 
triggers apoptosis by inducing the oligomerization of intracellular death domains. 
Hymowitz et al. (1999) reported the crystal structure of the complex between AP02L 
and the ectodomain of DR5. The structure shows 3 elongated receptors snuggled into 
long crevices between pairs of monomers of the homotrimeric ligand. The interface is 
divided into 2 distinct patches, one near the bottom of the complex close to the 
receptor cell surface and the other near the top. Both patches contain residues that 
are critical for high-affinity binding. A comparison to the structure of the lymphotoxin 
receptor complex (see 600979 ) suggested general principles of binding and specificity 
for ligand recognition in the TNF receptor superfamily. ^> 

By analysis of radiation hybrid panels, Walczak et al. (1997) mapped the TRAILR2 
gene to 8p22-p21. Wu et al. (1997) confirmed this assignment using fluorescence in 
situ hybridization. Marsters et al. Q997) found that the TRAIL receptors DR4 
(TRAILR1) and DR5, and the TRAIL decoy receptors DCR1 (TRAILR3) and DCR2 
( 603614 ) are all located at 8p21, suggesting that these genes arose from recent gene 
duplication events. 

The 8p21 region contains a number of putative tumor suppressor genes and is a 
frequent site of translocations in head and neck tumors. Pai et al. (1998) determined 
the genomic structure of KILLER/DR5 and performed sequence analysis of all 10 
coding exons in 20 primary head and neck cancers with allelic loss of 8p. To screen 
for a subset of mutations localized to the functional cytoplasmic death domain, they 
sequenced this region in an additional 40 primary head and neck cancers. They found 
2 alterations, including a 2-bp insertion at a minimal repeat site, introducing a 
premature stop codon and resulting in a truncated protein. This KILLER/DR5 mutation 
was also present in the germline of the affected patient, and the tumor did not have a 
p53 mutation by sequence analysis. Transfection studies in head and neck squamous 
cell carcinoma and colon and ovarian carcinoma, cell lines revealed loss of growth 
suppressive function associated with the tumor-derived KILLER/DR5 truncation 
mutant. These observations provided the first evidence for mutation of a TRAIL death 
receptor gene in a human cancer, leading to loss of its apoptotic function. The second 
alteration identified by Pai et al. (1998) was a single T-to~C point mutation at residue 
1109 that resulted in an amino acid change from val to ala. This mutation was not 
present in the germline; however, sequence analysis of p53 in this tumor revealed a 
point mutation of T to C in codon 242, resulting in a change from arg to cys. 

ALLELIC VARIANTS 
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(selected examples) 

.0001 SQUAMOUS CELL CARCINOMA, HEAD AND NECK [TNFRSF10B, 2-BP INS ] 

In a case of a head and neck squamous cell carcinoma ( 601400 ), Pai et ah (1998) found 
a 2-bp insertion in the TNFRSF10B gene at a minimal repeat site (ACAC) at residue 
1065, which introduced a premature stop codon and resulted in a truncated protein. 
Sequence analysis of normal tissue from the patient showed that the truncating 
mutation was also present in the germline, and that the tumor did not have a p53 
mutation. A significant impairment in the ability of the truncation mutant to suppress 
colony formation was observed when mutant cDNA was transfected into human colon 
and ovarian cancer cell lines. In the wildtype transfected cells, there was no observed 
colony survival; however, there was more than 50% colony growth in cells transfected 
with the tumor-derived mutant. Pai et al. (1998) suspected that the mutant retained 
partial function, because its overexpression in a background of cells containing the 
endogenous wildtype gene could further reduce the percentage of colony survival. 
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